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Implementing certain aspects of the NASA Vision for Space Exploration will require versatile space propulsion
engines that can operate over a wide range of thrust levels, a capability known as throttling. The ability of a rocket
engine to reliably produce a small fraction of the maximum thrust on command during flight is referred to as deep
throttling. High specific impulse deep-throttling space propulsion engines may be required for controlled spacecraft
descent to planetary surfaces, and a significant degree of throttling may also be required for ascent and in-space
transfer maneuvers.

This subtopic solicits partnerships between academic institutions and small businesses in the development of
components, design tools, and performance databases for engines in the 5,000-15,000 pound thrust range that use
liquid hydrogen and liquid oxygen as propellants and which can be throttled to as little as 7% of the maximum
thrust value. Examples of specific areas where innovations are sought include:

High-throttle-response engine concepts;
¢ Low-cost regeneratively cooled chamber designs and demonstrations of such;

¢ Injectors that can provide stable engine performance with two-phase (gas/liquid) flow of propellants,
especially during start-up transients;

¢ Ignition systems that can operate reliably over a wide fuel/oxidizer mixture ratio;
¢ Propulsion system or component technologies that do not require thermal conditioning prior to ignition;
e Zero net positive suction pressure pump design concepts, and demonstrations of such;

¢ Performance databases for small turbopumps and turbomachinery components;
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¢ Design and analysis tools that accurately model small valves and turbopumps, and data required for code
validation;

¢ Alternatives to the use of turbopumps for achieving chamber pressures of 1000 pounds per square inch;
and

¢ Instrumentation for integrated vehicle health management.
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